SEM and AFM characterization of the as-fabricated graphene
Although some Ni nanoparticles remain on the graphene surface, the as-fabricated graphene has a flat and smooth surface, with a mean surface roughness of 0.225 nm. LDW method can achieve a much faster growth of graphene than the conventional thermal annealing process with a much lower substrate temperature. Figure S3 shows the optical micrographs of arrays of graphene IC patterns on a glass substrate. The IC patterns were extracted from the metal layer of an "adder" digital IC layout in a GDSII format. The overall size of the as-fabricated graphene pattern is around 0.6 × 0.6 mm. The writing speed and the laser average power used for the fabrication were 500 µm/s and 24 mW, respectively. 
Comparison of graphene growth via LDW and thermal annealing processes

Large-scale fabrication of graphene integrated circuit (IC) patterns on glass substrates
Energy-dispersive X-ray (EDX) spectroscopy of the as-fabricated graphene patterns
EDX characterization of the as-fabricated graphene sheet is shown in Fig. S4 . Both Ni and C signals were observed. The Ni/C atomic ratio is around 0.0064 as shown in Table S1 . The remaining Ni (although at low levels) contributes to the low sheet resistance of the as-fabricated graphene patterns 1,2 . 
Real time video of the LDW process for fabricating graphene IC patterns
Please check the attached video file (.mwv).
